* WHOLE 
© OF REFLEX DIALLIN 


 Shevving the vvay to make al 


© manner of Dials which ſhall ſhew the houre 
by a ſpot of light refle&ed from a Glaſle 
upon any Cicling whether it be flat 
or curved , or any other 
way irregular, 


—_ 


AS ALSO 


Vpon any ide obje& whatſoever, 
and whether the Glaſſe be plain , or 


_* convex, as likewiſe whether it lie 1n the plain 
of the Horizon, or oblique unto it. 


| Together with all neceſſary furniture 
belonging thereunto. 


All performed by an caſic Inſtrument fred, 
with lines to that purpoſe. 
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'" OF REELEX DIALLN 
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1 Shevving the vvay to mkeY Gs. 
: 20 © manner of Dials which ſhall ſhew the houre bo 
; by a ſport of light refle&ed from a Glaſle 
upon any Cicling wherher it be flat 
or curved , or any other 
way irregular, 


AS ALSO 


 YVpon any ide objet whatſoever ; 
Y 8} andwhetherthe Glaſſebe plain , or 


"& © convex, as likewiſe whether it lie in the plain 
| f. of the Horizon, or oblique unto it, 


| Together with all neceſſary furniture 
belonging thereunto. 

All performed by an cafie Inſtrument fired , "Y 

with lines to that purpoſe. ug 
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Courtous Reader, 
a Hoc ſbort precept oeſnſurnD De. 

4 los 24:ng,the Inte moention ofa Friend 
ES of mt , 1 have thought fit to let the 
World ſee,and together with them, bave annex- 
ed ſome precepts if the ſame Nature , formerly 
written by their Author Mr. Sam. Foſter, 
ſometime Aſtronomy Profeſlor, in 
Greiham Colledge ; towhom the morld 
2s mdebted for much variety in all kind of Dial- 
lng , and the firſt Tknow that in England 
made theſe ſort of Reflefed Dials to obligue 
Glaſſes, mſo much that alrbough this now pub- 
hſbed be wholly new, &3 mithout any dependance 


- upon any thing ever done by bim, yet the Author 


w1ll not be afbamed to acknowledge that the dif 
ficulties that be found ariſe m the praftue of 
fome wayes of thatAuthor, put him uponthis 
as he thinks more eaſie then any yet publiſhed. 
A2 Fareyyell. 


The Deſcription of the Inſtrument. 


MW Er: there be a ſtreight Ruler of Wood, or 
y Brafle made AG; the length, breadth and 
thickneſſe, at diſcretion: abour the middle 
of it , orneerer to the end A , let the hol- 
low B be made large-cnough toencompaſſe 
a ſocker of Braſſe, into which the Glafſe muſt be firred, 
and ſorhat the fiducial edge ABC may.be imagined to 
paſſe through the Center of the Glafle , when it is fixed: 
Onthe other ſide, as at F, may be made another hollow, 
like thatat B, to the end you may uſe cither edge of the 
Ruler, as occaſion may ſerve, to the endof this Ruler 
muſt be added aiother at right angles C M, made move- 
able, vet ſo ſupported by a bracket E , behind,that it may 
ſtand ſteady at right angles, and unto this, Jcr' there be 
ficred a ſlipping {ocket w:th a fiducial edge-b4, let the 
piece CM 5 divided as a tangent line to.the Radius B C, 
7and of that length that ic may contain abont- 47, or 48 
degrees, which you need not divide beyond 45, onthe 
other {ide K M, to a ſhorter Radius, letthe tangent line be 


enough for moſt Dials-of this kind , the whole repreſent- 

ing two ſides of a Reftangular Parallclogram , or Car- 
;  pentersſquars ,. the one legge longe. than the: other», all 

which by the 6gure annexcd, is cafily underſtood, _ 


continued to 64 deg. or thereabout, which will be ftarre 
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Precepts for the ready Uſe of this Inſtrument. 


Fs: in the place where you intend: the Glaſſe ſhall 


* _— Ss 


, 


lye, make faſt ſome piece of Wood or Brafle ; ex- 
4 | aHy Horizontal, unto which your may joyn ſome 
| other large piece of Board, Paſtboar', or other, ir 
|. mattersnor, ſoas it be made to ſtand firm, and Horizon- 
4 ral, rillthe Dial ſhall be finiſhed, and then taken away. 
[ Secondly, oqerors. yp any.part'of your fixed piece of 
Wood made a mark, over which preciſcly ſhall be the 
Center of your Glafſe; and upon this mark as a Center de- 
ſcribe ſo much of a Circle as is neceſſary, to as large a 
Radius as the Paſtboard will give way, and then the Sun 
ſhining hol4up a threed , ſo that the ſhadow. of it may 
paſle x Lon h the Center of your Circle, and mark where 
1t cuts the Circumference, and at the ſame inſtantrake his 
altitude , and find his azimuth either trigonometrically, 
| or by ſome Aſtrolabe : (of all proje&ions of the Sphear 
}.\ . Iknownone ſocxatt for the performance of, all things 4 
; * neceſſary for the ping UN Dials, - as the ſolution 
| 


l of all other Aſtronomical Problemes, as that commonly 

called _ Blagraves Jewel » now put out, every way much 
amended, and altered by Mr. Jobs Palmer, ReQor of Eron 
C in Northampton Shire my eſpecial friend. ) 

Thirdly, Having found his azimuth , ſer off now the 
South or Eaſt line , by help of a Scale of Chords made to 
the Radius of your formerly.deſcribed Circle,we will take 
the Example of an Eaſt Dial; As for Example,in the la- 
ritude of 52 deg. 15 min. -Loblerved in the Tropick of 
Carcer the Sunsaltitude 15 deg. oo min. by my Aſtrolabe I. 
find hisazimuth. then from the Eaſt, or ſix of clock line: 
was 19 deg.. or 71 deg. trom: the Meridian or Midnight: 
line Northward , but becaulc in this. Example tht Meridi> 
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wreſſed » Iferoff'1 s degrees 
'Circletothe ri and h F-L.. 


raw x Nog wb K opeurt AN ha the 
way 4 Your Eaſt or or Meridian line, it ir may be, be- 
ig thus drawn, have recourſe to Fe vniny Aſtrolabe or by 
rigonometry find theſe enſuivgthings. Firſt, for all ne- 
ceſſary houres which will come upon the Di al, find the 
Suns azimuth , and likewiſe what altitude ir bath that 
hour , and 'Azimath, do this for the Tr ow and the Ho- 
rizon (in Dials made to Oblique Glaſſes guinea 
or for as many of the Suns A as wy; om}. RR e, I have 
made choice of the diſtance Orizon, and Tro- 
ick of Cancer, for in a flat r winch cnough,becaule the 
wn. will beiſtreight lines, ocherwiſc if the roof be con- 
ca Ve, convex, or any way un-cven, it will require the fin- 
= of more points, write theſe down, as inthe Table 


uing. 


In the Latitude of 52 degrees, 15 minutes, | 
Diftances from the Eaft Tn the Tropiok of Cancer, 


on the Horizon, © | Hon, Avjm.fromEaſt, © Abir, 
Hours deg. 1 min.) "Hm», D.m, D, n, 
4 36 oefl From Eaft 4 00 37 3o O2 oo 
5 18 40 Northward. 5 00 25 40 Is ©0 
6 00 ©o 6.00 15 00 18:30 
7 38 ,q© 7 ©O 03 30 27 30 
8 36 20{/prom the et bo. Fax: 
9 5? 40NBaf Sethe | 9 confine add 
is: ....w_ Io 00 44 00 53 30 
It 78 20 191 09 62 30 59 20 
2 go '- 08 
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y 
REN vs CHAP. 3. | 
-F Aving gone thus farre, 5 Our Next work” wilkbeto 
#— Ge Tae Glaſſe 70 56h ocker, ro benny or 
| you pleaſe, at adventure, and foto order all things 
thar the Conter of your Glaſſe- may be direAMy 0- 
ver the Center of your formerly defcribed Circle ; and the 
heighthb of the Center of your Glaſſe cqualto the thick- 
nefl> of your Inſtrument , ſothatthe hoBew part of the - 
Ruler et ng the ſocket , the' fidacial edge may 
paſſethroughthe Centerof your Glaſſe , which you may” 
marke witha lirtle ſpeck of ink, till your-Dial is done. 
The hourcsare tobe drawn in this manner; Firſt. limit 
the Horizon » if your Glaſle Iye oblique to it, to the end 
the line be not extended wheye the J11 can never ſhine ;: 
This work is caſily done if the roof be flat, by finding one-- 
ly two poines thus 5 | 73 21864 
- Place your Inſtrument as before: and ſlip the moveable 


ct. tg; 0 deg. 0. min, then-ha 0pc:0. proper dicular- 
red if; a0y part of the ook, that may fal}-uponthe- 
orizon, then putting your : Jafttumear-/ gently 110irhe 
threed , obſerve with your eye where the fiducial cdge of 
the ſocket is refleted. thrqugh the Center of your Glaſle, 
and there makea may 7 lipping knot , or any other- 


a 
way you pleaſe; then ng a thread upon the Cemerof 


[ 
| your, G z $ontl extend it by theformet mark, till. 


1t come tothe Cieling, and there makea mark, for that 
ſha]l be one point of your Horizon 'refleted , repeat this. 
work. as: oft as- you -pleaſe , ſq fhall your have as many 
points as you deſire, through-which draw a line that: 
makers no angles, which ſhall be the refleQted Horizon, 

Go now tO your Table of diſtances fromthe Eaſt and. 
firſt ſeroff the (x of Clock line, inthis manner + Extend a: 
threed infinitely; that my pale through the' Center. of 
your Glaſfe , and the fix 
tal Circle, then ih the refleted Horizon, bold up a: per-- 

dicular thread with a plummet at the: end, that: may 
Rikronch your other threed , and ia the refleted Hogj-. 
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zon make a mark. :'Dothus for all the other” diſtances 
according to your Table, and make ſeveral marks. 
| Then laſtly,go to your Table for the Tropick of Can« 
| cer, 'and;in the; mark in_ your Circle belongibgrepver 
| hour,place your Inſtrument, and moye:the ſocket. inch 
| upright ruler to the degree of Altitude belonging to that 
| hour, and marked inthe Table, and with your eye pro- 
jett it by a threed hung up any where with a flipng kfot in 
| theſame manner you did your reflected Horizon,” and 
where a threed' extended from the;Centet of the Glaſſe 
| rouching the Cicling that-is the point for that hour , and a 
line drawn from the point to its correpſpondent in the 
Horizon ſball repreſent-the line where the. refleed {pot 
of light will be tor all the yeer. Dothis forall tlic reſt. 


CHAP. 4” 


:: this manner may the furnicure of Dialls be cafily 


-put on, viz. the Parallels of Declination, of Altieude, 
of jor rs Ka of the Compaſle, proportions of the 
ſhadowes tothe Gnomons , and the like, which every 

mans induſtry will eafily perform. 226 par 

| CHAD. F. h 

| How to performe. all the fore-going precepts, 
mrthout any projeftiony the tye. 

F*:; much as the finding the refleQion of the ſock- 


et h i, through the Center of the Glafle ; and after | 
char the projeCftion of the neceſſary points may ſeem- 
_ difficult ro'ſome not uſed .thereunto., though -in it 
| ſelf ic be eafie; I have added this Chapter , whereby the 
May H help of an inſtrument A B,, Letthe perpendicular ruler of 
þ wanedth your proje&ting Inſtrume\t C M be placed within the 
4 ; Toom, andapplyed to that Azimuth to which you gelirs y 

fo proje&t the correſpondent hour, and then by help of | 
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your ammer'B C obferve what incliuation your Glaſle— 
hath F the Horizon in that Azimuth, double that, and | 
adde tto your tabular Altirude, and to that degree re» 
move your fight, ther a threed drawn thereby from the 
Center of the Glaſlz ſhall give you the point deſired in 
theroof, \Examp/e, In the latitude of 52.15 in the Tro- 
pick of Cancer, I find the Suns Azimurh 15 deg. and the 
Altitude in onr Horizon 189. 3o', Bur by a flumb line 
BC, I find the Glaſle in that Azimuth to incline ro 
the-Horizon 5d.co', I fayit to 184. 307, the Ahki- 
ride in our-Hortzon, Tadde 10 d. 'oo '. the double of 
the inclination of the Glaffſe, and to the Altirnde, viz. | 
23 d. 30', Ircmoverthe fight h D i, and from the Cen- | 
rer of the Glaſle , throvgh the poine D, I'draw a threed | 
that ſhall ſkew the point upon the root. But becauſe che | 
Diameter of the Glafſe is commonly little, and conſe- 
quently the inclination , nor accurately ro be taken, you - | 
mult either conrinue the plain of your Glafle , or work | 
by this proportion. : ; 

As the Radius, is to the rangentof the greateſt Inclina- 
tion : So isthe Cofine of the Arkcomprehended between ; l 
that and the Azimuth in which you ſeek the Ioclinati- 


on , tothe ma the Inclination ſought: | 
teſt inclination. 
DC: the Ark comprehend- 
ed between the two Azimuths. 
BC the inclination ſought. 
A the common interſe&ti- 
on. of - the Horizon of the 
plain, and of the place, the 
1us,is to _ : So 
is A Cthe Cofineot D C,coBC a tangent. But here it is 
neceſſary that the Glaſſe be firſt fixed ata given angle, 
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een "A peneral and muſt eafie way, to projeFboure _ © 
+. +  tineson all kinds of ſuperfictes nithout any knowledge | 
& how theyare ſituated in reſpebt of Dechyation 
; Py _ or. Inclind'sn, ; 
* 
. Er the Gnomon bring firft ſharpned with a point be 


_ 


ſhaped , and faſtned in ſuch manner that it may no 
ways hinder , either the Dranght of the Horizontal 
line,, or the point ofthe ſhadow Tromrtaying tree 
acceſſe to the Dial at all times of the yeate. 
2 Drawa Horizontal line, by hclp of the Semicircle in 
2 true levell both in regard of it ſelf, & alſo to the point of y 
the Gnomorn, through the whole ſuperficies , on which the S.. 
Dial is to be deſcribed, and it the ſuperficies-be very much ; 
inclined to the Horizon , fo that it will-not receive the ho- 
4 riz2ntal linc upon it, you muſt ſct up ſome board or ſuch 
£9 like, upon which for a time you are to inſcribe the Hori- 
: zontal line, and by help. ot which the houre lines are to be " 
projected upn the ſuperxficies.. | 
3 Obſerve the point of the ſhadow of the Gromon,, ' and: <- 
x the Suns Alcicude atthe ſame inſtant of rime. F + 10 
& | 4 Bythe Altitude obſervedy.compure' th&Azimilth of 
"  _..._ the Suntfrom.che M -ridia 1. ge, 
5 Theſame Azjmith m 1ſt be proje&ted WF rH&H - 
rizonta}line , by help of a perpendicular theeed either ap-- 
plyed tothe point of the Gaoman, orclſe covering to your $i 
fight the poiac of che G*omn . and: ſhadow bothitogerher;: 
and with the fame view cutting thoroughthe Horizonra! 
line, abſerveexattly where it then cuts, for that ſamie-ſe- 
a be rhe Azimuth projeted upon the Horizonrat 
1NC- ,, ; - | i» F 
: 6 Letany Kind of Pliine board, or Paſtcard' þe now 
applycd tothe Horizontal line, - which mwſt alſotouch 
the point of the Gzowen, and conſequently ſhall therefore 
eXattly agree with the Plane of the Horizon, upon which 
Plane the point of the Gzomon is tobe ligned, which may 
be called the Center, and afterwards a right __ to be 
+ rawne: 


AITE 


te th. SE 4 


{© © drawne alſo upon the ſame Plane from 'the Cehterto the — EY 
| © Sgneofthe Azimurh, which was before mgrked uponthe” © © 
#:+ _ Horizontal line. EDO Urol I, roi DO Ode. 
-\*2 Then raking the ſame Plaine board ax paft-boatd* : + 
away, deſcribe uport ir. the Meridian line or the houre of 
13, draw it from the Center before noted at the true an- 
gle that ic hath from the Azimuth before drawne , and 
alſo to the true Conſt of che World, and. ler ic br-extended: 
'- enbothſides the Center it necd be. | 3 
k $ Tothe Meridian ſo: pitched lerthe tines of an Hori- 
zontal Dial ( for the Latitude wherein you are) bedrawne 
thereto out of the Center upon the Plaine. 
9 Then again, let the' Plaine beapplycd roirs former” 
/ fituation;{oas that the Center of the Horizontal Dialupon: 
\ the Plaine, may agreetothe point of the. G=omor', andithe:, 
' - Azimuth alſo;, which wasdrawn upon the Plain may fir” 
with the azimuth before projeed upon the horizontal line, 
which done,let a threed be fixed inthe center of vour hori- 
zontal- Dial upon the Plaine , by helpe where of you-may 
eransfcr every houre- from! the-Plaine'into rhe Horizon» 
tal line", \and lerevery houre be there noted with a ſeveral ® 
point ; eſpecially take notice of the houre of 12 , which if 
it chance to runne off-your ſuperficies you-mult (tillyour 
'_ _  Dialbe finiſhed) faſten ſome kind of obje& ( whercon the 
| Horizontal lige, is alſo to-be'projefted)-that may. receive her 


 -- 


10 After all this, take your Plaine away (for there will. 
- now beno moreneed of it )and conje&ure where about. 
# *- rhe Axis of the world world paſſe from the point of the 

.] © - Gnomon, tothe Poles of the world , tor inthar place is the: 
Meridian to be projz&ed, which that it may be done more 
commodiouſly you',muſt place ſpme' obje& in the way 
that may receive the ſame Meridfan , unlefſe perhaps the 
ſuperficies of the Dial will ſupply that want; which very 
often it doth,now it matters-not whether that obje& be pla- 
ced below or above the Gnomon, you may do that which 
you find moſt convenient,.only ſo: that it ſtand inthe way: 
| where the: Axis muſt paſſe, upon the (aid Obje&t nee: .. 
| Ell « 


16 a IE. 


them you-frnd to lye moſt ex 
isto (otic of helpe'of your Sexvicircke (- 


depteſſed from the. point of the-Gnomen', tow: = 's 


jected Meridian line, according' to the Latitude are 
place, ſo all a thread extended from the Pole 


thus ſigned unto the pakoe: of the Gunny repelent 


Ht ec poll 
=. 10 tnete Yau ne 
houres , forit by yourey + yournpel epoſs theo n——_— is 
uponeach poir pointof ſuch houres as were bhi 


horizontal line, every one of cheſe projections — ws | S, 
preſent upon any ſuperficies moagooonns & in Yoo ape, 


of the houres required, now to draw the houre-lines 
repreſented by the thread is an eafie thing for eve 


Cartons Fereepeaalong, wil hew the time: 
Gnomonas it creepettalong, will ſkew the time of Nr 
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